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[0 0 0 6] 

13 2 5 (a) i^isv^-c. MiafM 3(i. T^x-^1 1 "e^jf L/t^ja'fS-^ 1 2^ASJt 

-g-^ 1 8 ^mtJi-^o 

[0 0 0 7] 

1 9 {i. 14.18 t L. ^^S=lr^TV^. ^ffiffi-^-A 

t^^ ##Bf« 1 ^r^$;}^Tv^;5> J: ^ tr, WlX^^ (ML D : Maximum Likelihood Det 
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t-r-2.0 ir^ht. MLD^^r^m. 1 6 x 1 6 = 2 5 6m<^im-^.^.t. ^^^is-^tcD^- 
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[0015] 
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[0 0 16] 

^mmn^i i s^cl/^/^^'ot^pl^ ^-y5.^^'>'F>g-^l o 3 =irtets:fi5 1 0 4-^ffi:^j-r 

^ o 

[0 0 17] 

1 0 4 1 0 3 ^xti t L. i&nw-^'tm^L. i&n^fifz 

1 0 5 iMr^U 1 0 6^Bitl1r^o 

[0 0 18] 

mBU 1 0 6 tt. w:tk^ftfz^~:^^^> vm^ i o 5 ^xij t L. m'MWcm. itte'^ 
t'^^fv^. ^p'ff-^i 0 7 ^mti ry-T^i- 1 o s Ltttiti^tL^o 

[0019] 

^PtPl 1 0(is T'-f i^'^J'^V'tt-i-l 0 9. -7 V-Alt^'ft-^l 1 8 *A:^jt ^V- 

1 8 t-L/c>6^oT^pL. ^-;^/N'> hMf-i-1 1 i^^mi 1 2-\tB:^J-r 

^ o 

[0 0 2 0] 

i£»l 1 2ti. Vm^l 1 1 ^XJjtL^ n^fifz 

^ K#-^l 1 3 =lrM^tf|5 1 1 4'-sm:d-t^o 
[0 0 2 1 ] 

tolas 1 1 4(±. «$tL7t^-;^/^-> nt-t 1 1 3^xi3tL. iite'^ 

if=lr^TV^ ^P«-^l 1 5 ryr-i- 1 1 6>6^^m?^^ Lxmtl^ft:ho 

[0 0 2 2] 

«^0'|f^^-7^-A#^jf-^l 1 8 tLXlhtJ-t^o 
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(a) CD2 0 1> 2 0 2 i±Mimn^A<Di^y^^)V-C^^ . 2 0 Ht^ ^r ^-^ )^m^(Ofzib(D 
'>>*';vrab'2.o 2 0 2 {i7*-^'>>53?;V^^L-CV^;5,o ram (b) <^2 0 3. 2 0 4 {i 
l£t&:'ff-^B<^'>>*';vt?^ »9 . 2 0 3 fi^^^-;v?t^07ti6c7)~>>'4?;v-e^ !9 . 2 o 4 fi 
f-'-^ vy*";v-e$);5)o -^LT. tetS:'ft-i-AcO'f-^^wv|ife<7?7tJ6c7)v>>i?;V2 0 1 iir'^ 

v>4^';v2 0 2 ttH 1 (DT>f-i- 1 0 8 i£M-^B o-^ 

/iA6<7)v>5j^';V 2 0 3 t T"-^ 2 0 4 (iH 1 (DT>Ti- 116 :*^^^#$tL, 

-i5''>>'^^;V2 0 2 2 0 4 tiIWIBfgOt::^'(t$tL;i)o ii-e. •f-^:^.;v^i®<7)f^^(7)i>> 
>i^^;V2 0 l25.?/2 0 3 «. /-^^ u y h-yy^)V. ji^-i^y-F, t'i; T>7^;VtBf^i 

[0 0 2 4] 

11 3 {i. :^m-m<DMmi^:^if ^^w^w<DmM<^—M^^Lx^^^ o mb^s o 3{±. 

T>T-^3 0 i-eML/c$«ffi#3 0 2 JIM^^, tt^mp^ fc'=lrtrv^ 

, K{f^3 0 4 ^ittef^Slss 0 5-^m:^:1-'i>o 

[0 0 2 5] 

^4!£;»3 0 5 hMt^S 0 4 ^XtitL. m«^ffv^> «tS:f^o-^ 
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[0 0 2 6] 

^mn^A(D^^^)VmW}M^M3 0 7 ti. itKt5:fl:(0^-X/^^> Kft^ 3 0 6 ^A:^ 
fcL. f!lx.{S\ 112 0-7 V-A#^t::j3tt^l£ife'fi-^Aco^^^wV^i^v'>^';V2 0 1^ 
m^^r^^^^)vmm^m^L. teifc«^Ao^^^;v^tif^-^3 0 8 ^>(»#^M3 2 1 

[0 0 2 7] 

2 0 3 *fflv^-c^^^>;v^Ki=^ffi^L. U,Wcm-^B<7)i^^^}V^W}m-^3 i o 'Sr^fw-^^as 
^3 2 i-^ffi;^Jl-^o 

[0 0 2 8] 

«f|5 3 1 3ii. T>7^^3 1 1 -eSW 1 2t:XtltL. SIM^m. 
tt^^P^ t'=^#v>. ^-T.^^y vm-^3 1 4 *3^SAtJ:a53 1 5-^114:^71-^0 
[0 0 2 9] 

M^W(.U3 1 5(±. ^-^^/-^-^ hMt-^3 1 4=^A;^:i:L. MiS:^tTV^. MU.n^<o^ 
[0 0 3 0] 

U,mn^A(D^-^^}VnM^U3 l 7{±. ^i£MO^-J^/^-> K>fa^3 1 6^XtJ 
tL. mk.it\ EI2 0'7 V-AM^Ciolt^M#-^A<75^:Y^;V«^>;>*";V2 0 1 ^ 

ffiv^T^^^-^vM^a^L. $£t^«^Ao^^;7«;v^i&«^3 1 8'kin^^mU3 2 1 

[0 0 3 1] 

e'lrXtitL. Mx.{f. 1212 v-A#J^irj3^t^ra'^H-^Bo■f-■Y^;^^ife^>>'3^^;^ 

2 0 3 ^ffiV^T^^^-^;V«*lt^L. «#^BOf-^:^;i/^lll«-^3 2 0 =lr>fB-^j!!IiS 

§15 3 2 i^mtj-t^o 

[0 0 3 2] 

m^i!!kmm>3 2 1 ti. MtJcf^O^-;^/^^^ ^1^3 0 3 1 6. ^]i.mn^A(D^-^ 
^;v^i&jt-f-3 0 8. 3 1 8. t£ffc'ft-^B(D-g^^^->;vM'fW-^3 1 0. 3 2 0 ^:Xt}tV 
. I^^fe^t'^^fv>. ««-^AOt^^S?^;v«^3 2 2. *£mfe-^B<7)7*'f 
fl-^3 2 3 ^^ffi^-t^o ffi-^^ilLSf 15 3 2 1 OM<7);»^{±. HI 7 JCtp LT:fe 19 . f^LV^lii 

o -c {± f^-eifi^-r ^ o 
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#11 2 0 0 3 - 3 9 5 2 1 9 ^-i^ : 4/ 

[0 0 3 3] 

114 14. ■^^^(DfmKis^f ^m^mmw:mom^^^yj<Lx\^^ ^ o_mwu^'T y y -t 

4 0 l^^hmim^ii^^^^T X a (t) . T ^'t^-^ 4 0 2 ^-^3t^S^^^^'^S-^^ T x b 
(t) tL. S{f^St::i3V>-cS'fgT>^t-4 0 3-e$«Lfc'fi-i-*R X 1 ( t ) . ^fe 
T:^7"^4 0 4T'^>ftL7t'«-f-*R X 2 (t) t i^mWtW}'^ ^M^fih ^ I (t) . 

hi2(t).h2i(t).h22(t) ii-rso -rst^ }ikr<Dm^^-^^^^ir^o 

[0 0 3 41 
[^1] 



/ Rxlit) \ ^ /him h21it)\(Txait)\ 
[Bxlit)) [hl2{t) h22(t))[TxHt)) 



• (1) 



[0 0 3 5] 

t i (Din-^j^Mmo-m ^^Lxis^. m 5 ( a ) mwn^A t vxm^-t^ v 

T"^SSaO. Sal. Sa2. Sa3 ^^LT*5i9> 115 (b) T&^'teffcfe-f-B t fr^ 
jfi--g> 4lf^7h-C*^SbO. Sbl. Sb2. Sb3 ^/fL-CV^-2>o -E-tL-W. (0, 

0, 0, 0) (1, 1. 1, 1) tc^^fS-r^ft-^-'^^-c^^o 

[0 0 3 6] 

-fs^lCfi. 1 6 x 1 6 = 2 5 6 }^.(Dm^.^.:^^^^V^ 2 5 6 ,iro>ff -^.^.(^ I - Q^Mt'iS 
tt^^g^«-t.'^J4. 113 Otem'ff^AOf-^^-^;l'M#^3 0 8. M^H-^BCOf^^^^V 

^ii)#-^3 1 o;6-f3#^tL;g>o ^<Dm^.^MWi(o-mi}m6x$>^o 

[0 0 3 7] 

0 6 (om^^ji 2 5 6 ^.(Dm^m-^.^^^vrid 19 . 7 0 1 1*. m 3 o^w^mk^-:^^^ 

> K-ft^ 3 0 6 Ojl-^.^.-Cib ^ o i O i: § . jf-f- * 2 5 6 ,>5; t «TO<7) y Yin 

^(Dm^^.i 0 1 ^ffl^^-^.m^^**. :S'^)m^<7)/h$v>fjt^ t;s.fe^.#.^iia-r^^ t 

■C\ ftrS^fi"^ - ^^^"^'^ ^ll^'^^ 702 SaO. Sal, Sa2. Sa 

3. SbO> Sbl. Sb2. Sb3/&5 00000000 <^>ft^*-eafe 7 0 2 ^70 
1 (DmMili^O 0 0 0 0 0 0 Q)(Dm^:^Mn.X^:^o |W|#lc. 2 5 6,'So>f5#.i^i?E^>6^'*S 

[0 0 3 8] 

(T^M'i^^^^v^T. it^f^'j^s^^^fv^. u^mnmmx^^i)^ 

[0 0 3 9] 

HI 7 (4. El 3 <7){H^^!!T;3ElfM 2 1 OMc^ft^ LT V> ;2> o 5 0 1 {4«^g-^A(7)-5^ 
^^>;V^lij>ft-^-tr^ i9 , 0 3 <^ 3 0 8 I'ffi^i-^o 5 0 2 {4i£tfe{H-^B(7)^-Y^;V^E!j$i 
a'ft^"^^^ ^ ^ m 3 O 3 1 0 Ki^m-t^o 5 0 3 i±3ltMm<^^--^^-^^> hMS-^-Cib ^9 > 

iii3<^3 0 6tcffi^-r^o 5 0 A\t^wm^A<D^^^^)v^'mm^'x^^^ 030318 

\Z.mm^^o 5 0 5{44fetS:'(i-^B(7)-5^^T-^;vCTa^'fS^-e^i9. !II3<7)3 2 0 t^ffi^i" 
5 0 6 (4it*2:M<7)^-;^/s'> hMt-^-e^ i9, la 3 (T) 3 l 6 t::fflS-t^o_ 5 l 9 {4^ 

n.m^A(Dr^ )vm^x^^ . 03 03 2 2 «@^i-^o 5 2 0 444£fk'fB-^Bcorv 

V ^ 19 . 0 3 CO 3 2 3 tc/i=@Si- ;i> o 

[0 0 4 0] 

^^fi5 5 0 7}4. mkm^A(D^^^)\^^mm^^ ok 504, mM^^B(D^^^ 
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ji^mnm"^ 5 0 2. 5 0 5. m!t:m&<D^~-7.^^y vm^ 503. 5 0 e ^xtj t ^ 

[0 0 4 1] 

^tc. fp^if^y ^fIJSfl5 5 0 9 . 5 1 2 cDiljI^tiov^T. ^i-e«. «^i^AtCOV^ 
X(Dmi^. ^). hfij^f|5 5 0 9 OKifpt^ov^xl^H^-T 1218 (a) 1 

6QAM0 1 6li<^'ft^.#.<7)Mllco@Bfi^^L-CV^^o iSffc-fS^A*^ 4 If VX^^h (S 
aO. Sal. Sa2. Sa3) (0. 0, 0, 0) -^-h (1, 1. 1, 1) i^MB 

-r ^ =^ ^ L T ;S o 

[0 0 4 2] 

-^L-CS:0-e-y hflJ^flSS 0 9 14. 4£m«# Acoli^^- J^/-^^^ bMS^ 5 0 8 t 
L. tetfcjt-^A<^^i5c^-;^^^'> Fffi-^S 0 8^^ ins (b) ^^^[^1-11:^ 1 LT 
fcj^-a-S a 0= 1 . |IM2 t'^^LTV^fcJ^^S a 0 = 0. fJJ^ 3 ti^^t LTV^fc-^ S a 
2 = 1. «4 l'#ftLTV>/it#^S a 2 = 0. flit 5 IC^^S LTV^fcJir^S a 3 = 1 i: 
f^SL. c:tO'Itf^**i£t5:#-i-A(^?fc^§:a/clf-7 Mf$R5 l OhLTm^i-^o 

>fij^fi55 1 2 {4. mkm^B(Dm^^~^^^> ^^^-^5 1 i^a^i^^l. ±m.t\^m(D 

[0 0 4 3 ] 

^(^t^. 1118 (b) coi d 1 H'^;; h ^-^^f SaO. Sb 

1. Sa2. S a 309^I218<7) (b) (D X ^ l^z^ibfz 1 }f y h 3 \f y Y tit^V 

10 0 4 4] 

^t;. {f -^*|1JMS15 5 14.51 6 OK/f'^tCOV^rmBJ-r^o 4s-^.'^,IlJ-iltfl55 1 4 i4. 

^wcm^A<D^^^)v^mM^m^5 o 4. ni^wcm-^BcD-^^^ji^mwjm^^-^^ o 5. 

ifet^'e-^AcO^^^tt/ilf >7 VmmS 1 0. »«-^B(^-^^$tLfce^;; Mt* 5 1 3 =^ 

-^5 0 4. M'»^B(0-f-^^-^;v^ttm^<S-^5 0 5 I116<^J:9t^> 2 5 6'filc^'f5 
^.>±C<^«.'iC>&^^*t^o L^^^L. ^mmxii. mm^A<D^^-^fifz\£y Mti^5 1 0 

. isxx^\ w:nm-^B(D^^^fifz\£y vmm.5 1 s:*-^. 1 ^y y-f-^ 

C0r*^1t« (Wt2 h) ^^h. V (2 5 6.^<Dm^^) (D^ ib 8 - 2 = 6 y Y 

( 6 4 m<^in^j^>) 1 5fe ^ o 

[0 0 4 5] 

1511 x{4\ iij:mn^A<D^^^fif^^y h'lf#5iotLrSaO = i W:mm 

■^■B(D^^^fif^^y > 'lf#5 13tLrSbO = 0 <^'|f te-^,>^WlJTi^fl5 5 1 4 A 

tj^fifzi^ot-r^o ir:ht. 25 emom-^.^. (me) <Dd^. sao = i7)-^sb = 

0 6 4'fiit''ff-^.>^<7)it$ft=^. wim'^<Dm^j^Mm5 1 stL-cmi^ji-ao >fH-^.nij«si5 s 

1 6(4. t£t^'ft-^AO^-V^;V«ffi-^5 0 1. J£tfc«^B<7)^^^-.;V^i}j'f5-^5 0 2 . 
[0 0 4 6] 

xmm^^s 1 8f4. «t^mo^-7>/N'> K«-^5 0 3. 5 0 6. wmMm^.^m 

#5 1 5. 5 1 7^Xtltir^o ^LT. mmk'Dm^.^AmiS 1 5i3J;(:F3t«t^O-^ 

5 0 6^^~7 0 1 <7)#-i-.6;-e^ 19 . flJitm<^«^.'^,tim5 1 5 /Sm'^.-e/Fl- 6 4 lic^-fs-^,-^. 
X^^o -f-LT. {f^.^ce 4.-iCi:«M(7)^-:^/N->' K«-t(7)«-^,-S 7 0 1 tm^^M 
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mm 2 0 0 3-3 9 5 2 1 9 ^--J : 6/ 

[0 0 4 7] 

8 h * * i6 . mw^m-^ A(Dr-< ?^m-^5 1 9 is j; y^^ji^f^:^!-^ b co -rv ^ ^ 

5 2 O^m^^a^o fzfzL. -Zmm^US 1 8ti, J£m4f-^A. U^M^B (Dr^ P ^ 
Mf^5 1 9, 5 2 0 ^ML/c?^tr'ft-t^m:tlLTV^^>&^ 4fetfe«-^A, tetfcfe-^BCO 

[0 0 4 8] 
[0 0 4 9] 

>Xiz, m7<DU^}^y ym^^^5 0 9> 512 Ki^V^X. 2 If y Y-f-o. (ft 4 If-y h 

) ^:-^^-r^umK<:>y^^xmM-r^o 

[0 0 5 0] 

01 Ot', |lI7<^fK:^lf b^J^g|55 0 9 , 5 1 2 tCisv^T, 2 \£ y Y ^'^^-t ^^(D 

*lj^f|55 0 9 (Dmi^^Um^^o lai Oii, mmn^A(D4 YX^^ (S a O. S a 
1 , S a 2 . S a 3 ) ( 0 , 0 , 0 , 0) ( 1 , 1 . 1 , 1 ) liZMJ^-r ^^^(D 

[0 0 5 1 ] 

Wj^\iy bfiJ^fPS 0 9 mm^A(Dm^^~:^^-^y Vim^b O 8 ^Atlt 
t^#-^A<7>^^^-X/t> ^^1-^5 0 8y&^ .>^.iat?H^ 1 Sa 

0 = 0. S a 2 = 1 t^^L. m.m.2 K-^-^-fh^^^ Sal = l> Sa2 = l. 
\zM-^-t^i^^. Sa0=l. S a 2 = 1 . flit4 SaO-0. Sa3 

- 1 . « 5 \zM^'f^^^. Sal-1, Sa3 = l, f«6 S a 0 

= 1 . S a 3 = 1 . %3M1 SaO = 0, Sa2 = 0, MS tc^^ti-;!, 

Sal = l. Sa2 = 0. flit 9 tci^i^i-^*'^, SaO = l. Sa2 = 0 hWm. 

sti55 1 2 fi. ^mm^B(Dm.'^^-'^^^y f«-^5 1 1 ^au^: }:Mh.wm(om*{^ 

[0 0 5 2] 

HI 10 (b) CO J: ^ 2 tf h =^^^i-^IIJt^5ci6/i@a{±. SaO. S 

b K S a 2. S a 3 (75^ 1 0 (b) O J; ^ ti^i^/i 2 l^'y hii^ii? 2 \iv Y tit 

'^X . n"p K 0^<b o 5^ ^ IT tl'I±« :^^hX^^o 
[0 0 5 3] 

ij:mn-^A(D^^^-^fifz^'y Mff^5 1 0f±2e-;/ J^M^B <^r*^^ fL/cH' 

■7 Mt#5 1 3 ii2 If ^7 h-tr«$^TV^^fci6. 8 If-;' h (2 5 6 j^.<Dis^}^.) (D^ib 

s-4 = 4\£y Y (16 m<^m^}^.) ^ >9 > i^ffiji-t.-S: ^ 1 6 « ^ciuM-e § . 

sxit. Yv y ^mfn^^^^^hKwmx^. m^nm-^mi^x^^o fztzL. 

If y Y m&^X. ^^-t ^\^y Y »ii x h p^nK^^^^^^ti" ^ ^ ^: ^ » 
[0 0 5 4] 

[0 0 5 5] 
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mi 1(4. oFDMU^^m^^fzt^(Dmmmw(Dmm<D—m-c^^o mis^mi. ^ 

[0 0 5 6 1 

^PS|5 1 1 0 2t4. r^V-$^)l'm^l 1 0 K ^V—AS^^^l 1 2 2*X:^tL. 

mmv. vm-^i i o 3=^->1;T;v/^°^v;^^m^l io4--ffi^j^^o 

[0 0 5 7] 

ij T v;v^mtl5 1 i 0 4 ti. --^-^^^y Vis^ i i 0 3 ^A:ti t v V t;v 
v;v«^^fv^. />°7^;HS^i i o 5 m7-i;^^mfl5i i o e^mtj-t^o 

[0 0 5 8] 

^t-7-U^«fM 1 0 6 i±. V;V'I1^1 1 0 5 ^SrA^i: it 7 - V =Sr M 

L. ^7-'; j^^mt&(^«-^i 1 0 7^mBUi i o s-^mtJt-^o 

[0 0 5 9] 

1 1 0 8 {4. if7- U ^^mf*<7?'«-^ 110 7 trA:?: t L. Jll«^m. iM^m 

m^j:t'^n^^. 1 1 0 9 ^n^tiL. ^mm^i i o 9it. ry-r^ 1 1 i o^-?^ 

[0 0 6 0] 

mnm^Bmnmt. 1 1 1 2^-?^ 1 1 2 o^m^^f^-^^^-^ m^\t±Mi 1 0 2>o- 

[0 0 6 1 ] 

y]y~Ammt^^1^Ul 1 2 1 ii. ^ V-A#^C0'Ifm^7 V-A#^>fB-^l 12 2 
[0 0 6 2] 

v^;5.o IWIH (a) {i^lli«-^A<7)aijt«^*^L. (b) (i^Pfe^B <omfe4a^^7K-r 
o cl^-Cii. -1^JtL-C^^VTl56^^^^iJT5t?«fia$ttTV^^^><^J:L. |SI-B#^J 
(^v>7}?;v(4IWI^lc9ll>R^tLt:v^^ ^>(7)h-t-^o Mmfl5-e*^ l 2 0 l^±/^M^^7 hv'V 
>3^';v-e$)i9. ^mmm.-^HimMM^m^-f^fz^<^'yy^^^^'^^^^o 
h v>^';vt J;^^?v^<&^^ yi; T>'r;v;&ifM>&^P?ra=^r tx^) iv^o 1 2 0 2 {±. 
7-'— ^ i/y :^';i'"eab -1) o 

[0 0 6 3] 

01 3{i> ^^M(7)m^l::i3it'&$«^«<7)«)S(^— 1^!l^^I-"^^"^o «f!5 1 3 0 3 
{4. T>x^ 13 0 1 -eS4tL/t$^f'(t^l 3 0 2 -^XtihX^. Jlr««>S: if^Sr^TV^. 
K'g-^l 3 0 4 ^d^ti-f^o 
[0 0 6 4] 

7-U jn^^fKl 3 0 5 t4. K«l 3 0 4 ^A:^Jt 7-V J^^m^ife 

L. -7- V^^mm<^«^l 3 0 6 =lrtB;d-r^c 
[0 0 6 5] 

^P«-^A(7)f--Y^-^;V««fi5 1 3 0 7(4. ^-V^^^t^^^te-^l 3 0 B^XtJt 
L. m 1 2 <^^li'^S-^A<^/^M n y h i/>'j3?;V 1 2 0 1 ^fflv^T. ^M-fg-i-AO^-Y ^;^ 
« ^ ^ ^ U T 1 ^ -Y V T 5 t -C\ -^rM^ft^ib. ^min^A<D^^ ^)^^W)^s-^^ 
1 3 0 8 (i^^^VT l^-^^^VT5<;0-?-M':h.<7)^t^4f^tr«$^xTV^;|,) ^mtlt 
IWJ^Itt;. '^P«^BO-5^^:^;V«a^ti5 1 3 0 9i4. "7 - 1 3 0 

6 ^AiJ t L> HI 1 2 <Dmmm-^B(D^^^ uy Y ->>'5i^';V 12 0 1 =Sr^v_^-C. ^M^^B 

^M-^1^1 3 10 (^^ V T 1 55^^^^ V T 5<^'?-tT-'rtL<D^i^#-^-e«$tLTV>;g) 

) ^tiitJ-r^o 
[0 0 6 6] 

t /t. 1311 1320 tt?<7)«fi^(4. l 3 0 1 ^-^^ 1 3 1 0 i: [Wl^tt'^ttf'^ 

-e2fei?> -7 - 'J j:.^m=f^o>R-t 1 3 16. mmm-^A<D^^^}i'^mim-^^i 318.^ 
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8/ 



[0 0 6 7] 

m^mmui 3 2 y-') ^mk^(Dm^i s o i 3 1 6. ^p-fs-^Aco^-Y 

3 0 8. 1 3 1 8. '3Sii«-f-Bo^^^;v^li)>fM-^i^i 3 l O. 132 
0=^AlJfcL. ^fil. fl^L. ^mm'^h<Dr^ ^J9J^m^l3 2 2. ^P«-i-B<^)-r^ 
V^^vm^ 1 3 2 3 =Srffl:^Jl-'?)o 
I 0 0 6 81 

js^j!n.sfi5 13 2 1 <^iiif^t^ov^T#L < mM^^o m^^m(Dmi\^\±. m i hnmx- 

*!9. itL^<^0tCi3lt^ 5 0 1 =^1111 3 <D^P>ft-i-Ac7)'^^^-.;V^MS^ 1 3 0 8 . 
5 0 2=^1111 3<D^P'ft-^BcO-f-^^-^;V^Itl?t^^l 3 10. 503 ^Illl3O-7-VJ^ 
1 3 0 6 . 5 0 4 ^Hl 3<7)^iljt#A(7>f-^^-;v^«^^l 3 1 8. 5 
0 5 1 3 (D^mit^B(D^^ ^^)'\y^mM^^ 1320. 506 ^Hl 3 V 
mm<^^-^l 3 1 6 i:#xtL{f j;v^o (t/;. tetS:«^A. Bfcv^^^^{±. ^Pfe-^A 

15Uxa\ 6^mU^ 0 7l±. ^P#-tA<7)^^^-^;l/^Si)liSP5 O l. 5 0 4. ^m\M^ 
BOf-^^>;V^l|j^i^^5 0 2 . 5 0 5. -7 - V J^^MOjf 5 0 3 . b 0 b Xti h 

L. ^ (1) tc»o*v^r. ^-yv Trttc^tff^Jtft^^JfeL. mi 2<?)ji-«-B#F^*iw 

*5lt^7 V-A#^tcL/c>6^oT. ^Pit^AcT)^^^-^^^*^ Hf-^5 0 8. ^p>fs-f- 
Bcoffi^^-^^-?> K«-^5 1 1 ^mtliriho 
[0 0 6 91 

■^LT. a5^a-tf^> h«^f|55 0 9. 5 1 2 {i. ^^^JT^tK. ±m t mm^'U"^^ 

vm^-r^o tfz. m^mmu5 14.51 6k^\^^x^. ^^vr:::tK.^±^ 

. v^;HS-^5 19.52 Qifi'^hMo 

[0 0 7 01 

^ c: t i ;?> o 

[0 0 7 1 1 
[0 0 7 21 

v^T^|w|«tc^ii1-^i t55^^-ei;2)o tfz. ^M:^^^ i 6 q AMt L. mm^fz-^^. ^ 
fiiiZUofz ^ co-Cii^v^o 
[0 0 7 31 

[0 0 7 41 

^3) ^:LT=J). f|5^tf hflJ^SP. im^J^.M^^^^ LX ^ ^Mtt^^^f^ - t n 
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[0 0 7 5] 

■^LX^ YcDik^-JJ'^^tLX. 1 6 Q AMCO t ^ . HI 8 (b).lllO (b) 

[0 0 7 6 ] 

immmm 2 ) 

mT. m2<Dmm<Dj^mK-^^^xmM-t^o 

[ 0 0 7 7] 

11 7 cotty^;^?S^fflv>, ^miv^t LX 1 6 Q AM^fflV^fc t HI 1 0 (b) <D X o 
[0 0 7 8] 

[0 0 7 9] 

7 0U^\f'y h*!Jfefl55 0 9 . 5 1 2 tiislt ^§P^f'J^<7?^TV>;^ h . I -Q^Mt^iS^t^ 
1 6iU^m^mij^<^it^.^MW:(0-m^y^LXi3r, ^ &m^A(D4}^y VX^^ (S 
aO. Sal. Sa2. S a 3 ) (0, 0, 0, 0) ^^h (1. U 1. l) KMB 

^mUl 02. 110t?ab^).IIIl IT'Ji^PfBl 10 2. Ill 2Xh:ho 
[0 0 8 0] 

g|{i/h$v^7j)^ 'fg■^."^.4.*;-t^M$:I^Tv>^-b-;' h O 4 -b -7 b fmioggil^^i < 1"^S5S 
i:LTV>;&o t/^. l^y y(D^xm^^f^X\^^:h 4j^.(Dm^^.mmmi^^L<LXi3^ 

[0 0 8 1 ] 

cMzx^)^ m^,^. 4 .^.xm^ ^fLx\y^^^y Y (D^m ^ ^ 2 tr h iim^Km.m't 

Z>^h-h^X^Z>o ot!9. SM-^-^^-^^^ 1 4 (b) co I - Q^ffi^iisv^-r. 

mm 1 \z:^^^^m^m^^. 4 t \^X\^^ 2 H^^;/ h'lt^S a 0 = 1 . S a 2 = 1 

t^^L. flit 2 tr«-r-l>J^'g-'ff-t.'iC4 ,<S^-'*ai: LTV^;2. Sa0 = 0. Sa2 = l^ 
^^L. «3 tc^^ti-^:^^'ff-^,^.4..^^^^*fii: LTV^^ SaO = 0. Sa2 = 0^r^ 
^L. fIJt4 K:^^-t:^m^m^:^A ^.if^Mt LTV^-S SaO=l. Sa2 = 0 

o^^^tL/^e-;' MW5 1 0 tLxmtiirho tfz. mkm^B\z.^\/>x ^n-^^M^ 

[0 0 8 2] 

\^fzi)^^x. mi (Dm^^3ymib 14. 5 1 et*. 25 & M.<Dm^^.i}^h. 4}£y v 
(D'^'^'^fLfzmm^^^^^-^. I &^.(Dm^:^^^tmx^. ^lkkx^^ mio^mki^ 

g|5 5 1 S^cisv^T. ^-^') y vmm'^^i^^^^Mmiim'p-t:hfz)^. M^MmMm 
[0 0 8 3] 

Jn;tT. in 7 (7)f|S^e-;/ hfj^f|55 0 9. 5 1 2 lC:j3V^T. h =lr:^ai"^ 

[0 0 8 4] 
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[ 0 0 8 5] 

^ ^ - ^: ^ ^ o M X. {J\ iSM-^ A om^mm ^ mi 4 L IfetMs ^ B (7? 

b*lj^f|5 5 0 9 trf±. 2 h^-^^t. i£M-^B 0/ci6(^tl5^e hfO^fP 
fl55 14. 5 16T'(i. 2 5 6,^<Dm-^.^-^-^^ 3 2 ^^Om-W^J^WM-r ^lo^^ t :h :l 
[0 0 8 6] 

[0 0 8 71 _ , 

L-C. m 1 5 <^g|5^*lJ5e^ 5 0 9 ti. 0 14 (Dm^^mft^m^'^^^&in^AcD 2 H 
-^^ fc7)fI5^f!j^^#^o -g-LT. {f^.irfijy^fis 5 14. 5 1 6 2 5 6 j^.<Dim^.^.^-h 
2 h^. t), 6 4.irj'#^.'^C^IIJM-r^o -^-LT. :t:KmrM 5 1 8 ii. 6 4.-^ 

[0 0 8 8] 
[0 0 8 9] 

[0 0 9 0] 

:$:«<7?Mtci3V>T. m?. mi 5 0^^tfB 5 0 7 ^J^tT^iJififf i l9^^|L. §15:0- 

o 

I 0 0 9 1 1 

^f,^ 3^>ftT>'x^m2. S#T>T-'^m2. m«'ff-^^2<^h l^^^flt^m?^!-:^^^^ 
>3) tVX^. ^^^y h«^S|5> «^^fU?^^l5^^1-"^. ■Zmm^^'ir'i^tX\ n 

15. '(i^.>±cliJ^g|55&^'ii*p-r ;s. i t 5& s o 

[0 0 9 21 

-g-L-C. f|5^H'-;' LT. 1 6 QAM(7)i: ms (b) . mi4 (b) 

^mKMmi^fzyb^^f^^^^^'^fz^<DXI,ifj:\^^o tfz. iJtmm^A. BO^^m^^^ ^B. 

[0 0 9 3] 

(mm<D^m 3 ) 
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6 Amo^immtLfzt^f<z.^^^xmmir^o tztzh. miMmm. ^ismm. (^mm^ 

-fiJ^iljk^^S 1 4. 5 16tr{±. 6 4 x 6 4 = 4 0 9 6;^CO«^.^7i^^b21i^;'h^<^fe 
i*isML 1 0 2 4 *(7)>B^;St^;i>o -eUT. ^Mt?»5 l 8-t-(±. 1 0 2 4<^) 

J: l^;^0^-t:-M$tLTV^;i,16;iroM^;^^TOi±^b<LTi3!9. t^i. 

2. flits. «4tr«-ts:o^-^\ 2 1^'^^ >r*^i-5xi!?fS.^J2?^?iT^I°7 

<7)ffl5^li'-;' b#iJ^f|S5 0 9 . 5 1 2 0lj|fp-e^^o 

LfJ^T^ 0 7 <^#^.*J1J W 5 14. 5 16a. 4 0 ^ ^ .J^M^-^.^^^^^ 4 ^ J 

1 6 K^^-r^'^b-x-. 4 If h^^-r^ ^ t ^m-^K^i-ro ^t-^^X^^o 
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y<-z?^: 12/ 



^SB5 0 9. 5 1 2 oi&fp-e^^&o 

LfzlZV. m7<Dm^mmu5 1 4. 5 1 eti. 4 o 9e,^.<Dmf,^^^> s^^^ 

o 

rfz^JmtTyT-rW2. ^""^^if^ 




if -r°4ke-y bo-^^^-^i: t-c. m 1 6 . in 1 7 . Hi 2>-^mr^mm\^f^-b^^f^ 

(«omi4) 

m 9iL^«Jt<=^m^<^31»«<^«^<^-^=^^^-^^^^ HI 
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[0112] 
[01131 

112 0Ki3\^^X^ |MlJS{lft»fP2 0 0 1 ii. mmk(Dim^.^Mm.5 15. 5 1 7 . 
temtiic^-^-^^^'^ Ht-^ 503. 506^AUtL. MJ^-fWH-^ 2 0 0 2 ^mtlt^ 
o -^LT. *iJSfl5 2 0 0 3 ti. WJ^ffi'ft^2 0 0 2 ^XtltL^ ^-f-L. i^^i5';V^ 

[0 114] 

1013 2 0<7)i|jfpt'OV^TmH>gi-^o 1112 0<Dm^^y hfl^^PS 0 9{±. mi 4c75fe-^ 
.^.M^iiStt^Mit^W^^^-^'^^ M#-^AOS a 0. S a 2 0^-;; h^-*SL, « 

>ft-^Acof^^$n.fce-7 Mt#5 1 0 tLxm^-r^o mm^^. ^^^^^ hflfeS5 1 2 

[114 C7)js-^,6;ifi«icj3tt^ fW^Wl:^*-^'^. mm^B(DS b 0 > S b 2 oe^ 
[0 115] 

'ft-^.^-IUiltM 514 ii. 16x16 = 256 ,.±rcO'fi^,6;co ^ 4 If-^ h 0'|tfR/6-<b 1 6 
LT. tfeffc-IS-^At^^S^tLfcfB^e^;/ h=SrSaO = 0, Sa2 = 0. &im^B(D^{^^ 

^fifzm^^^y h=^sb = o. sb 2 = 0 fc-t^o ^<Dt^<Dm\mmtnu2 o o i<d 

[0 116] 

mm^<om^.^mm5 1 5 t«tfcf^<^^-;^^^*> k^-^s 0 e^-^. 112 1 <7)tf»=ir 

[0 117] 

m.<D2m^. D(Sa0, Sa2, SbO, Sb2, Sal, Sa3, Sbl, 
S b 3) fcv^^Hm-e^il-t :i^Xit^ SaO = 0. Sa2 = 0. 

Sb = 0. S b 2 = 0 L-CV>;£,7ti6. H 2 1 O < WJ ^ jtftMttfP 1 > ^ i 
D (0, 0, 0, 0, Sal, Sa3, Sbl, Sb3) K^\^^X S a 1 
Sa3, Sbl, Sh Sa^OtfzltKDl 6mom-^^^t^CtK^j:^o 
[ 0 1 'l 8 ] 

(2) 'AK. D (0, 0, 0, 0, Sal, Sa3, Sbl, Sb3) <D 1 em^im- 
[0 119] 

( 3 ) wcm^. 1 6 o fz^~ ^ V y vmm(r) 2 m^m<D 240 ,^.<d^-^j^,^(d 

V y VmM(0 2m. i'T-trti. D(0, 0, 0, 1, 0, 0, 0, 0)^^ 
hD (1, 1, 1, 1, 1, 1, 1, 1) O'fit^Dma X ti-^o 
[0 12 0] _ ^ 

-e-LT. mm^mtfnu2 o o i ^fih<D2 5 6.^.<d^-^'} y vmm(D2m<oj& 
y^) ^^m^^m^2 002 1 Lrm*1-So 

[0121] 

n^u 2 0 0 3 mmmm^ 2002 ^xti t l> -ry >'^^ > v y^-^-h. 
[0122] 
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^tc. 1112 0 tltm^j:^m2 2 (7)#^tcov^TmHJ-f-*o HI 2 2 tC^SV^T. HI 7 . Ill 2 

i^^mfMU2 2 0 1 =^}¥ALTV^;5, *-e^^o 
[0 12 3] 

m^itimmfnu2 2 o i {±. u,wiim^A<D^^^-^}v^mm^5 0 u 5 0 4. 

2 0 1 (i^ ^ist>^ iv^o t^eoT. m<^#^tt^#fl5 2 2 0 1 {±> :ScW. "Soft-decis 
ion decoder employing eigenvalue of channel matrix in MIMO systems" IEEE PIMRC20 
03, pp. 1703-1707, Sep. 2003. K^^ivX\^^ ^ X v f!lx.{i\ ^ (l) 0=ff^!jCD@^'(iS 
<7)*/^^^°7-=^^i6. m*#tt#i^C'ff^2 2 0 2 ^ LTtB^Jl-^o 
[0 12 4] 

-f-LT. WJfefl5 2 0 0 1{±. fIJMf^(75<t#,^tf # 5 15. 5 17. Mmm^O^-T, 
^"^y Vm^5 0 3 . 5 0 6 . M^Hif^mn^2 202 ^Atlt L. ^i6/iy7^-f-^ h 

u -7 ^ izM^it^f^M^mnL. ^m^mw^2 0 0 2 1 Lxmuir^o 

[0 12 5] 

[0 12 6] 

Tb^X ^ ^ o 
[0 12 7] 

[0 12 8] 

tfz. V h^mm<7)2m^^i!t>:s>mxmmLfzi)^. ^fiKm<^fzi><Dxiifj:\^^o 

[0 12 9] 

m^m-r^^tib^x^^ho ttz, mmm-wtLx^ i ej&tD^-m.mm^miizumhfz^^^fi 

KM-ofz i> (DXit^\^^o 

[0 13 0] 

:^mm(^mWJz^^^X. I1I7 0^»5 0 7 *m#^iJ?S#lcJ: l9^gtL. 

■:)omx\ icmm^J^n. m^mmi^^^j-^^j^^^^^x^fiit. mm<DmM-^mhfi^o 

[0131] 

tfz. 5t{fT>7^^^2. ^mryr-i-m2^ mmE^m2(Dt^tmKmmLfzi)\ 

>3) tLx^^ u^^y }'m^m. m^mm^^^^i^x. itrnm^'t^f^ ^tx\ n 
^2(Dt^tmm^z^Mir:h^tii^x^^o ^LT. ^#T>x^®:. mmm-^wcx'o. 

[0 13 2] 
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[0133] 
[0134] 

HI 2 3 {i. 2^^MoMtc:j3{t^iEi 1 9 (ommmm(7)w-^^tu 1902 os^o— fi^ 

[0 13 5] 

( S a 0 , S a 2 ) ff^'ftSP 2 3 0 2 -rV v ^ Mm-^ 2 3 0 1 =Sr A^I ^: 
=^j&L. SaO. S a 2 0'|t$R2 3 0 3 ^m:fj1-^o 
[0 13 6] 

|Wl«tC, (Sal, Sa3, Sbl, S b 3 ) ^f^^-ffctU 2 3 0 4 {±, t^V v iJ' Mf 2 
3 0 1 n^^t^mL. Sal, Sa3, Sbl, S b 3 cO'lf 1^2 3 0 5 ^{±1 

[0 13 7] 

( S b 0 , S b 2 ) ^r^-tftflS 2 3 0 6. 'J^ ^V^-^ 2 3 0 1 'Ir A^J t L. ^-^it^ 
j&L. SbO, S b 20'lt$R2 3 0 7 ^m:D1-^o 
[0 13 8] 

(SaO, Sal, Sa2, Sa3) ffi-^^^flJ 2308 fi. SaO. Sa2 Olf # 2 
303. Sal, Sa3, Sbl, S b 3 0'|t# 2 3 0 5 ^ A;(j i: SaO. Sal. 
S a 2. S a 3 <7){t-^^^^ L. ff -^jb^OT^V v ^ Mt"^ 2 3 0 9 t LTffitr-T^o - 
^. t^-^{tt^<^7"^ v^;v>©^2 3 0 9 filH 1 9 CO 1 0 1 t^ffi^-T^o 

[0 13 9] 

IWI^^tC. (SbO, Sbl, Sb2, Sb3) -ft^^fiKflJ 2310 (i. Sal, Sa3 
, Sbl, S b 3 (Dmm. 2305. SbO. Sb2 <75'|tfR 2307^Aili:L. SbO. 
Sbl. Sb2. S b 3 C75{f-^^^^L. ^^^^M^Ot^V v^;V'fH-^2 3 1 1 t LTffitf 

■f:ho t ^. ^^■^it^(Dr^ v^)vm^2 3iiiiiiii9<^io9 \zmm-t^o 

[0 14 0] 

m 7 cT)^; js 19 -t?*-2>o -e-LT. mi hW^fPS 0 9 0«^{i. 1212 4 CO (a) 

(T^tii^Xh^o 1112 4 (a) (S a 0, S a 2) m.^itU2 4 0 2 i±. «#-^A<Z) 

K'iS#2 4 0 1 (|1I7<7) 5 0 8 ^ A;': t L. ^-^^ L. SaO. 

S a 2^-'#P>tL-5>o ^<Dmm-^nm^K<D^^-^flfz}£y Mt#2 4 0 3 (HI 7 O 5 1 
Otc;fg^) t1-^o 
[0141] 

nUK. mi Ym'mMb \ 2<Dmmt. m2A(D (b) (Dtid^x^ho m 

2 4 (b) O (SbO, S b 2) m-^>fb§|52 4 0 5{±. tem-ff-^B coafe--<->^/-?> F-ft 
■^2404 (I117c7>511 tCJffi^) ^Xtih L. ^X-f-*L. SbO. S b 2 W^tL^o 
^coitfR=^i£f^'»-i-BO^^$tL7tlf y h'lf#2 4 0 6 (HI 7 CO 5 1 3 i:-f3o 
[0 14 2] 

[0 14 3] 

tfc. pi9BlIEt^^<7)BTIEtg;tJ t LT(4. (SaO, Sa2) K^-f 

j;?7(sbo, sb2) ^m^miEm^<^tii£Mti^m^^iimi-^ lv^o ^ttti. 
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o 

[0144] 

-et-C. 1 6ffi(7)#«p|(7)^s-^,.±C@B«t LTti. 1 6 QAMi 19. mi 4 0>fS^jiC@5 

{±. 16QAMt?{i. ^iJ^$tL^f|5^lf -7 oT^^^Otc^tL. HI 1 4 

-k. i^mzXh-r {S Si 0 , Sa2). (SbO, Sb2) hH^-e^^/cii. ffi^tc^ 

[0 14 5] 
[0146] 

HI 2 4 ( c ) {i. [a 5 O^ffi^tW 5 1 8 t'ffi^ L. (Sal,Sa3,Sbl,Sb 

3 ) 2 4 1 1 ii. mmk<Dm-^^Ami2 407. 2409 {^M^tim 5051 

5,517 \Zi^m^^) > Jt^£tfc1i:(7)^-:^^^'> F#-^2 4 0 8. 2 4 1 0 {^ftrftm 
5O506. 503 t'ffi^-r^) ^Atia: L. f^ffiM^* fc^{t^-;:^ys~> Hf-^OfJx. 

[0 14 7] 
[0 14 8] 

^ T tf ^ ^ y > ^'^ O^l 5fe ^ ^ 1 1 T ^> |W|# 1- ^ i 1 7$;^'-e § ^ o 

[0 14 9] 

[0 15 0] 

[0151] 
[0152] 

>3) hLT^>. fi5^tf>7 m^j^3mm^^Lx. iLmm^^^n^ ^tx\ n 
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[0 1 5 3 1 
[0 15 4] 

[1114] :^mM<Dmm<Dfmi iziaif^hm^mryTi-omm^^-rm 

[HI?] :^mM(Dmm<7)mm li^^if^h ^mmw<Dm-^Mmu<Dmm^^irm 
[m 9 1 :^mm<DMm i tcistt^^-^^wuii^mo'ft-^.ir^ig^^-tEi 

[011] :^mm(DmMo^Miii^^fif^oFDM^^^m^^fzt^<Dmmmw:<Dm 

[012] mMm<DMW. 1 K^if^oFDMyf^^m^^fzt^<Dyu-M,m]^<D^^ 
f 0 

[0 13] mmmo=}^miK:^if^oFDMyf^^m\^^tit%<D^mmm:<Dm}^i^ 

■tm 

[0 14] mmm<Drm2 K^^f^ i em^m^my^^om^-j^Miw^y^i-m 
[01 5] mmm<D^m2 K^if^^mmm<Dm-^iemu(7)mm^m-rm 

[016] mMM^DfrnS Kislf^h 6 4 Q AMO{t^*J5M^^1-0 

[01 7] mm.mmms Ki^^^:^ e 4'fit#MiiiO'ft^.ir@eg^^-t-iii 
[018] iwi^Mof^sss 6 Am^mMm(Dm^mm-^^-rm 

[0 1 9] |W|^iiiOm^4 tCi3tt^3ll«^«<^«^^^-t0 

[02 0] w\mmmmAKidn^^mmw(om-^-^mm(Dm^'^^-rm 
[1112 1] mm^mmA k^^i^^^-^t.^ v u y ^ mfn^m-^w^-rm 
[02 2] mmmfmAK^n^^mmm.(om^mMmm)$u^7f^-tm 
[02 3] iwi^ife<7)Big5 tci3tt^3^'ft^a«75t^-^jbfp<7)#^^^-r0 
[02 4] nmm(DMm 5 tci5it^#«#'fb§i5<^s^=^^-r0 
[02 5] «fe*o^s«^S(^«^=^^-r0 

[0155] 
10 2. 110 

1 0 4 > 112 

10 6. 114 ^mi 

10 8. 116 r 

1 1 7 '7V-A«jt^^M 
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[HIS] 
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